An explanation of the achromatic bands produced by peroxidase isozymes in polyacrylamide electrophoresis gels stained for malate dehydrogenase.
When plant tissue extracts are electrophoresed on polyacrylamide gels and the gels are stained for malate dehydrogenase by the standard NAD-dependent dehydrogenase reaction, terminating in the formation of reduced Nitroblue Tetrazolium (NBT), achromatic bands, in addition to the expected chromatic bands, are observed. The achromatic bands are seen when the staining conditions favor a generalized background staining of the gel and have been shown, in a previous study, to be caused by peroxidase isozymes [1]. The present study examined the mechanism by which peroxidase produced the achromatic bands using horseradish peroxidase (HRP). The generalized background staining resulted from the phenazine methosulfate (PMS)-mediated reduction of NBT. This reduction was enhanced by H2O2 and suppressed by HRP. Peroxidase apparently catalyzes the peroxidative oxidation of reduced PMS, which suppresses the generalized reduction of NBT in gel regions containing peroxidase isozymes producing the achromatic bands. In contrast, however, HRP also appears to catalyze the peroxidative oxidation of reduced NAD, but this reaction increases the reduction of NBT. The results are discussed in the context of the mechanisms proposed by others for the PMS-mediated reduction of NBT and for the peroxidase-catalyzed NADH-dependent formation of H2O2. This peroxidase-catalyzed reaction has been proposed for the plant peroxidases involved in lignification.